Radioactive Liquid Discharges from Hospitals in Public Sewage of Lisbon Borough Council (CML)
R
Results
The monitoring programme was divided in two different programmes, I and II. In Programme I was involved the sequential collection of 4 discrete samples in 5 sampling points: Portuguese Institute of Oncology Francisco Gentil (IPOFG); Atomedical (private nuclear medicine); Santa Maria Hospital (HSM); Air Force Hospital (HFA) and Imaclear (private nuclear medicine). In Programme II, 4 discrete samples were taken at the ETAR's of Alcântara, Beirolas and Chelas.
Samples were analysed for gamma spectrometry using a sodium iodine detector, 3" x 3" and associated electronic. Spectra acquisition and analyse was carried out using the dMCA-Card and the software for gamma spectrometry winTMCA32, both from Target systemelectronic gmbh. 
Objectives
Over the last few years, orphan sources, activated materials or contaminated materials with natural or artificial radionuclides have been detected in scrap metal products destined to recycling. If the radioactivity in the scrap metal is not detected beforehand, the products and by-products would be contaminated, with serious consequences for the company's economy, the environment and public health. This work proposes a method based on the Monte Carlo simulation using the MCNPX code to estimate the activity distribution in a specific volume of molten metal when an orphan source is trapped inside the melting plant during the recycling process. The data obtained allow previewing if the object is totally contaminated or if the source activity is confined to a reduced volume. In order to be able to apply this methodology, it will be necessary to perform the simulation with a model corresponding to the real scenario (contaminated molten metal) and obtain the experimental ratio between the doses at different distances from the object.
Results
The methodology proposed in this work is based on Monte Carlo simulations [7] . This method allows to considerer any source distribution inside any material and to study some important quantities such as doses as well as to search for correlations between their variation with the distance and the source distribution inside the material. In order to validate this approach a pilot-scale drum was constructed. Cobalt sources have been introduced inside the drum and dose measurements have been performed. Experimental values have been compared with the corresponding Monte Carlo simulation results. A pilot-scale cylindrical drum was made of cement, water, and sand in a coarse aggregate similar in composition to a real radioactive waste concrete drum. Twenty four 60 Co sources, nominal activity about 1.4 GBq were introduced in the drum central void space. Dose rate measurements were carried out every 10 cm from the middle surface drum up to 100 cm total distance from it. In this study the MCNPX version 2.5.d was used. Six different distributions for the two gamma sources, 137 Cs and 60 Co centred with the cylinder, were considered: a point source; four spherical source distributions with radius of 5 cm, 10 cm, 15 cm and 20 cm and finally, a source distribution filling the overall stainless steel cylindrical volume. The results reported in this paper show that Monte Carlo simulations can be used as a predictive tool for activity distribution inside a stainless steel cylinder as it is the case of a radioactive source trapped in a specific volume of molten metal during the recycling process. However, the methodology is limited once it does not allow to clearly identify or to detail the source distribution. In order to be able to apply this methodology it will be necessary to perform the simulation with a model corresponding to the real scenario (contaminated molten metal) and obtain the experimental ratio between the doses at different distances from the cylinder. Care should be given to this approach once it is only valid if the source distribution and the activity distribution is coincident which is the case of a single source. 
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Objectives
Radioactive sealed sources are used worldwide in different fields of application. When no further use is foreseen for these sources, they become spent or disused sealed sources and are subject to a specific waste management scheme. Portugal does have a Radioactive Waste Interim Storage Facility where spent or disused sealed sources are conditioning in a cement matrix inside concrete drums and following geometrical disposition of a grid. The gamma dose values around each grid depend on the drums distribution in the various layers of the grid. In this work is proposed a method based on the Monte Carlo simulation using the MCNPX code to estimate the best drum arrangement through the optimization of dose distribution in a grid. Measured dose rates were used to validate the corresponding computational grid model.
Results
Simulation results were considered from four different drums distribution. Figure 1 shows the drum distribution that provided the lowest dose rate values around any grid considered. With this distribution, the dose rate to which the workers are exposed at the Radioactive Waste Interim Storage Facility can be reduced and, as a consequence, the effective dose will also be reduced. 
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Results
Spectra acquisition and analyse was carried out using the dMCApro-Card and the software for gamma spectrometry winTMCA32, both from Target systemelectronic gmbh. The portable nanoSPEC spectrometer from Target was used for dose rate measures and spectra. Nine profiles were studied. The collected data has shown that gamma spectrometry using this specific equipment could be an useful and appropriate tool to hydrogeologic prospection, mainly in urban areas where others geophysical methods are impossible or inadvisable to use.
As an example, at three parallel profiles (Figure 1 ), the connect of the anomalies agree with a previous in situ recognized direction of regional fractures.
Future work is already planned in order to improve the methodology applied and broad the application field.
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